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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  investigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  is  based  on  the  estimated  Probable 
Maximum  Flood  (greatest  reasonably  possible  storm  runoff)  for  the 
region,  or  fractions  thereof.  The  spillway  Design  Flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition, 
and  the  downstream  damage  potential. 


Breach  analyses  are  performed,  when  necessary,  to  provide  data 
to  assess  the  potential  for  downstream  damage  and  possible  loss  of 
life.  The  results  are  based  on  specific  theoretical  scenarios 
peculiar  to  the  analysis  of  a  particular  dam  and  are  not  applicable 
to  other  related  studies  such  as  those  conducted  under  the  Federal 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Reservation  Dams 


NDI  I.D.  No.  PA-01142 


Owner: 


State  Located: 
County  Located: 
Stream: 

Inspection  Date: 


Allegheny  Trails  Council,  Boy  Scouts  of 
America 

Pennsylvania  (PennDER  I.D.  No.  26-101) 
Fayette 

Little  Sandy  Creek 
1  July  1981 


Inspection  Team: 


GAI  Consultants,  Inc. 

570  Beatty  Road 
Monroeville,  Pennsylvania 


15146 


Based  on  a  visual/ inspection,  operational  history,  and  available 
engineering  data,[  the--4am£.is  considered  to  be  in  excellent  condi¬ 
tion. 


The  size  classification  of  the  facility  is  intermediate  and  the 
hazard  classification  is  considered  to  be  high.  In  accordance  with 
the  recommended  guidelines,  the  Spillway  Derign  Flood  (SDF)  is 
considered  to  be  the  PMF  (Probable  Maximum  Flood).  Results  of  the 
hydrologic  and  hydraulic  analysis  indicate  that  the  facility  is 
capable  of  passing  and/or  storing  the  PMF  without  overtopping  the 
dam  or  dike,  consequently,  the  spillway  is  considered  adequate. 

ff\ 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  formal  manuals  of  operations  and  maintenance  to 
ensure  continued  proper  care  and  regular  maintenance  of  the  dam  and 
its  appurtenances. 


.  b.  Observe  the  wet  conditions  along  the  downstream  embank¬ 
ment  bench  at  the  main  dam  and  along  the  downstream  toe  of  the  dike 
in  all  future  inspections,  specifically  noting  any  turbidity  and/or 
changes  in  flow  rate.  In  addition,  resume  the  program  of  instrumen¬ 
tation  monitoring  (piezometer  and  settlement  movement  readings) 
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Heritage  Reservation  Dam:  HD I  I.D.  No.  PA-01142 


until  steady  state  conditions  develop  and  it  can  be  concluded  that 
the  facility  is  functioning  as  designed. 


GAI  Consultants,  Inc. 

Bernard  M.  MihalciTf,  P.E. 


Colonel,  Corps  of  Engineers 
Commander  and  District  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
HERITAGE  RESERVATION  DAM 
NDI  NO.  PA-01142,  PENNDER  NO.  26-101 

SECTION  1 

GENERAL  INFORMATION 


1.0  Authority. 

The  Dam. Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate  a 
program  of  inspection  of  dams  throughout  the  United  States. 


1 . 1  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances .  Heritage  Reservation  Dam  is  a 
66-foot  high  earth  embankment  approximately  770  feet  long.  The 
structure  is  equipped  with  both  service  and  emergency  spillways. 

The  service  spillway  is  located  along  the  upstream  embankment  toe 
near  the  center  of  the  embankment.  It  is  a  single-stage,  rein¬ 
forced  concrete,  drop  inlet- type,  vertical  riser  connected  to  a 
36-inch  diameter,  horizontal,  concrete  conduit  at  its  base.  The 
emergency  spillway  is  a  trapezoidal  shaped  channel  cut  through  rock 
in  the  right  abutment.  The  channel  is  125  feet  wide  at  its  crest 
which  is  defined  by  a  18-inch  thick  concrete  sillwall.  The  facil¬ 
ity  is  provided  with  a  reservoir  drain  consisting  of  a  36-inch  by 
48-inch  intake  situated  along  the  upstream  face  of  the  service 
spillway  riser.  Flows  through  the  intake  are  controlled  by  a 
48-inch  by  48-inch  sluice  gate  that  is  manually  operated  from  atop 
the  riser.  The  riser  is  also  equipped  with  a  6-inch  diameter  gate 
along  its  downstream  face  which  is  used  to  augment  stream  flows 
during  periods  of  low  pools. 

In  addition  to  the  main  embankment,  a  27-foot  high,  1,600-foot 
long  earth  dike,  curved  in  plan,  is  constructed  to  protect  a  low 
area  along  the  ridge  at  the  perimeter  of  the  reservoir  northwest  of 
the  main  embankment. 

b.  Location.  Heritage  Reservation  Dam  is  located  on  Little 
Sandy  Creek  in  Wharton  Township,  Fayette  County,  Pennsylvania.  The 
facility  is  situated  off  U.S.  Route  40  approximately  1.7  miles 
southeast  of  the  community  of  Farmington,  Pennsylvania.  The  dam 
and  reservoir  are  contained  within  the  Fort  Necessity,  Pennsylvania, 
7.5  minute  U.S.G.S.  topographic  quadrangle  (see  Figure  1,  Appen¬ 
dix  E).  The  coordinates  of  the  dam  are  N  39°  45.2'  and  W  79° 

33.1» . 
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^  c.  Size  Classification.  Intermediate  (66  feet  high,  8,800 

acre-feet  storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership .  Allegheny  Trails  Council 

Boy  Scouts  of  America 
Flag  Plaza 

Pittsburgh,  Pennsylvania  15219 
Attn:  Ronald  E.  Moranville 
Secretary 

f.  Purpose.  Recreation. 

g.  Historical  Data.  Heritage  Reservation  Dam  was  con¬ 
structed  in  conjunction  with  Heritage  Reservation,  a  1,500-acre 
recreation  facility  developed  by  the  Allegheny  Trails  Council  of 
the  Boy  Scouts  of  America,  Pittsburgh,  Pennsylvania.  The  reserva¬ 
tion  provides  a  camping  and  outdoor  activities  facility  for  Boy 
Scout  troops  associated  with  Allegheny  Trails  Council.  The  dam  was 
designed  by  D'Appolonia  Consulting  Engineers,  Inc.  of  Pittsburgh, 
Pennsylvania  and  constructed  by  Engineered  Construction  Interna¬ 
tional,  Inc.  (ECI),  also  of  Pittsburgh.  Construction  began  in 
June  1979  and  was  substantially  completed  by  November  of  that  same 
year.  The  facility  has  be^n  in  operation  for  just  over  one  year. 

No  significant  problems  have  been  incurred. 


1.3  Pertinent  Data. 

a.  Drainage  Area  (square  miles).  5.8 

/ 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Reservoir  Drain  -  Discharge  capacity 
table  contained  in  design  report  (see  Appendix  D,  Sheet  3). 

Discharge  Capacity  of  Service  Spillway  at  Maximum  Pool  = 
175  cfs  (see  Appendix  D,  Sheet  3). 

Discharge  Capacity  of  Emergency  Spillway  at  Maximum  Pool  s 
10,570  cfs  (see  Appendix  D,  Sheet  4). 


c.  Elevations  ( feet  above  mean  sea  level ) .  The  following 
elevations  were  obtained  from  available  drawings  and  through  field 
measurements  based  on  the  elevation  of  the  center  of  the  emergency 
spillway  crest  at  2098.0  feet  (see  Appendix  D,  Sheet  1). 


Top  of  Dam 

Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool  (Summer) 


2108  (design). 

2108  (field). 

2108 

Not  known. 

2096  (May  1  to  Oct.  1). 


Normal  Pool  (Winter) 

Service  Spillway  Crest 
Service  Spillway  Outlet 
Invert 

Emergency  Spillway  Crest 
Reservoir  Drain  invert 
Top  of  Dike 

Downstream  Dike  Toe 
Base  of  Impact  Basin 
Streambed  at  Dam  Centerline 

Reservoir  Length  (feet). 

Top  of  Dam 
Normal  Pool 

Storage  (acre-feet). 

Top  of  Dam 

Normal  Pool  (Summer) 

Normal  Pool  (Winter) 

Reservoir  Surface  ( acres ) . 

Top  of  Dam 

Normal  Pool  (Summer) 

Normal  Pool  (Winter) 

Dam, 

Type 

Length 


Height 


Top  Width 


Upstream  Slope  (above 
normal  pool) 


Downstream  Slope 
Upper 
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2086  (Oct.  1  to  Dec.  1). 
2096 

2044 

2098 

2058 

2108  (design). 

2108.?  (field). 

2080.8 

2041.7 

2043 


7,300 

6,000 


8,800 
5 , 3Q0 
3 ,  lUO 


352 

252 

180 


Zoned  earth  and  rockfill. 

770  feet  (excluding  spill* 
way). 

66  feet  (field  measured; 
embankment  crest  to  base  of 
impact  basin) . 

14  feet  (design). 

13  feet  (field). 


2H; IV  (design). 
2H: IV  (field). 


2 . 5H : IV  (design). 
2.5H-.1V  (field). 

2 . 5H *. IV  (design). 
2H.-1V  (field). 


Lower 
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Width  of  Downstream  Berm 


Zoning 

Impervious  Core 

Cutoff 

Grout  Curtain 

h.  Dike ♦ 

Type 

Length 

Height 

Top  Width 

Upstream  Slope  (above 
normal  pool) 

Downstream  Slope 
Upper 

Lower 


17  feet  (field.  It  is 
noted  that  design  drawings 
indicate  two  10- foot  wide 
berms  along  the  downstream 
embankment  face.  However, 
only  the  upper  berm  is 
clearly  distinguishable  in 
the  as-built  structure. 

See  Figure  5  and  Photo¬ 
graph  3). 

Four  zones  described  in 
detail  in  Figure  5. 

Zone  1  is  reportedly  com¬ 
prised  of  the  more  clayey 
and  plastic  material  avail¬ 
able  from  the  borrow  area. 

20- foot  wide  trench  report¬ 
edly  excavated  to  rock 
along  embankment  centerline 
and  backfilled  with  Zone  1 
material . 

Right  abutment(see  Fig¬ 
ure  5 ) . 


Zoned  earth. 

1,600  feet. 

27  feet  (field  measured; 
dike  crest  to  downstream 
dike  toe ) . 

14  feet  (design). 

25  feet  (field). 


2H:1V  (design). 
2H:1V  (field). 


2 . 25H: IV  (design). 
2H-.1V  (field). 

2 . 5H : IV  (design). 

2 . 5H: IV  (field). 
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Width  of  Downstream  Berm 
Internal  Features 

Grout  Curtain 
i.  Service  Spillway. 

Type 


Crest  Elevation 
j •  Emergency  Spillway. 
Type 


Crest  Elevation 
Crest  Length 
k.  Reservoir  Drain. 

Type 

Invert  Elevation 

Closure  and  Regulating 
Facilities 


10  feet  (design). 

10  feet  (field). 

The  dike  is  zoned  similarly 
to  the  main  embankment  (see 
Figure  7). 

None  indicated. 


Single  stage,  reinforced 
concrete,  drop  inlet- type, 
vertical  riser  connected  to 
a  36-inch  diameter,  hori¬ 
zontal,  concrete  conduit  at 
its  base. 

2096.0  feet. 


Trapezodal  shaped,  grass 
lined  channel  cut  through 
rock  in  the  right  abutment. 
Spillway  crest  is  defined 
by  an  18 -inch  wide  concrete 
sillwall. 

2098.0  feet. 

125  feet. 


36-inch  by  48-inch  opening 
along  the  upstream  face  of 
the  service  spillway  riser 
(see  Figures  8  and  9). 

2058.0  feet. 


Control  is  provided  by  a 
48-inch  square  slide  gate 
mounted  on  the  outside  face 
of  the  service  spillway 
riser  and  operated  from 
atop  the  riser. 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  A  complete  docu¬ 
mentation  of  the  design  and  construction  of  Heritage  Reservation 
Dam  is  contained  in  a  set  of  five  formal  reports  available  from  the 
owner,  engineer  and  PennDER.  These  reports  were  prepared  by 
D'Appolonia  Consulting  Engineers,  Inc.  of  Pittsburgh,  Pennsylvania, 
and  include  the  following: 

°  "Design  Repoi-’  ,  dated  May,  1979. 

°  "Design  Calculations,  Hydrologic  and  Hydraulic  Analyses", 
dated  June,  1979, 

°  "Addendum  Design  Report",  dated  July,  1979. 

0  "Construction  Photographs",  dated  March,  1980. 

0  "As-Built  Report" ,  dated  March,  1980. 

b.  Design  Features. 

1.  Dam.  Design  and  as-built  features  of  the  dam  are 
presented  in  Figures  3  and  5  (Note:  Some  of  the  dimensions  con¬ 
tained  in  the  figures  vary  slightly  from  field  measurements).  As 
indicated,  the  structure  was  designed  as  a  zoned  earth  and  rockfill 
embankment.  All  visible  portions  of  the  embankment  slopes  consist 
of  rockfill.  The  downstream  embankment  face  is  sloped  at  2.5H:1V 
and  was  designed  with  10-foot  wide  berms  at  elevations  2081  and 
2057.  The  lower  berm  is  covered  with  large  sandstone  type  boulders 
and  is  fairly  indistinguishable  from  the  remainder  of  the  slope. 

The  upstream  embankment  face  is  sloped  at  3H:1V  below  normal  summer 
pool  and  2H:1V  between  normal  summer  pool  and  the  embankment  crest. 
Rockfill  covers  a  majority  of  the  upstream  face  extending  from  the 
crest  to  elevation  2058. 

The  section  depicted  in  Figure  5  shows  typical  as-built  in¬ 
ternal  features  of  the  embankment.  The  dam  incorporates  a  central 
core  zone  of  select  material  (Zone  1)  consisting  of  the  more  clayey, 
more  plastic  materials  available.  Zone  2  material  reportedly 
consists  of  low  plasticity  soils  containing  rock  fragments  of 
9-inch  diameter  or  less.  An  18-inch  wide  vertical  chimney  drain 
and  a  series  of  horizontal  underdrains  are  also  provided. 

The  embankment  fo mdation  was  reportedly  stripped  of  essen¬ 
tially  all  overburden  material  to  the  top  of  the  underlying  weath¬ 
ered  sandstone.  A  20-foot  wide  cutoff  trench  was  founded  in  either 
sandstone  or  shale  along  the  axis  of  the  dam. 
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2 .  Appurtenant  Structures . 

a)  Dike.  Design  features  of  the  dike  are  pre¬ 
sented  in  Figures  4  and  7.  As  indicated,  the  structure  was  de¬ 
signed  as  a  zoned  earthfill  embankment  similar  to  the  main  dam. 
The  dike  is  constructed  with  a  cutoff  trench  along  its  centerline 
that  is  founded  on  weathered  shale.  A  series  of  horizontal  sand 
drains  were  installed  in  the  foundation  downstream  of  the  cutoff 
trench.  Materials  used  for  the  dike  construction  generally  con¬ 
sisted  of  brown  weathered  shale  and  brown  silty  clay  with  rock 
fragments.  The  finished  structure  was  hydroseeded  and  sandstone 
riprap  was  placed  along  the  upstream  dike  face  between  elevations 
2100  and  2084. 


b)  Service  Spillway.  Design  features  of  the 
service  spillway  are  presented  in  Figures  8  and  9.  As  indicated, 
the  service  spillway  is  a  single-stage,  drop  inlet- type  structure 
consisting  of  a  reinforced  concrete  riser  and  a  36-inch  diameter 
reinforced  concrete  discharge  conduit. 

c)  Emergency  Spillway.  Design  features  of  the 
emergency  spillway  are  presented  in  Figures  3,  6  and  8.  As  indi¬ 
cated,  the  emergency  spillway  is  a  trapezoidal  shaped  channel  cut 
in  rock  through  the  right  abutment.  The  channel  is  about  800  feet 
long  and  has  a  base  crest  width  of  125  feet.  Its  control  section 
is  defined  by  a  18-inch  wide  concrete  sillwall  imbedded  4  feet  into 
the  channel.  The  channel  is  provided  with  10  feet  of  available 
freeboard  between  its  crest  and  the  top  of  the  dam. 

d)  Reservoir  Drain.  Drawdown  capability  is  pro¬ 
vided  by  a  48-inch  by  48-inch  stainless  steel  gate  that  covers  a 
36-inch  by  48-inch  opening  along  the  upstream  face  of  the  service 
spillway  riser  at  elevation  2058.  The  gate  is  manually  operated 
from  atop  the  riser  (see  Figures  8  and  9). 

c.  Specific  Design  Data  and  Criteria. 

1.  Hydrology  and  Hydraulics.  Specific  data  related  to 
the  hydrologic  and  hydraulic  design  of  Heritage  Reservation  Dam  are 
briefly  discussed  in  Section  5.1  of  this  report. 

2.  Dam  and  Dike.  Available  design  information  includes 
all  the  basic  elements  of  earth  dam  design.  Embankment  materials 
information  with  respect  to  local  soils  classifications,  moisture- 
density  relationships,  consolidation,  and  permeability  data  are  all 
presented  in  the  various  reports  prepared  by  D'Appolonia. 

Stability  analyses  of  the  dam  and  dike  were  conducted 
utilizing  the  STABL  I  computer  program  developed  at  Purdue  Univer¬ 
sity.  The  soil  parameters  utilized  in  the  analyses  were  determined 
from  laboratory  tests  on  soil  samples  taken  during  the  exploration 
program. 
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Loading  conditions  considered  include: 

a)  Long-term,  steady-state  seepage. 

b)  Long-term,  steady-state  seepage  with  horizontal 
earthquake  loadings  of  O.lg. 

c)  End  of  construction. 

d)  Instantaneous  reservoir  drawdown  from  normal  pool, 
elevation  2096,  to  elevation  2058,  the  invert  of  the 
water  control  gate. 

The  results  of  the  analyses  report  that,  for  each  loading  condi¬ 
tion,  the  minimum  factors  of  safety  determined  were  equal  to  or 
greater  than  the  required  factors  of  safety  as  recommended  by  the 
U.S.  Army,  Corps  of  Engineers. 

3 .  Appurtenant  Structures.  The  service  spillway  and 
reservoir  drain  designs  incorporated  into  this  facility  are  based 
on  proven  standards  developed  by  the  U.S.  Department  of  Agricul¬ 
ture,  Soil  Conservation  Service  (SCS).  Design  data  are  presented 
in  the  design  report. 


2.2  Construction  Records. 

A  fully  documented  construction  history  is  contained  within 
the  reports  entitled  "As-Built  Report"  and  "Construction  Photo¬ 
graphs",  both  dated  March,  1980. 


2.3  Operational  Records. 

No  records  of  the  daily  operation  of  this  facility  are  main¬ 
tained.  Instrumentation  associated  with  the  facility,  such  as 
piezometers  and  construction  monuments,  were  monitored  through 
October  1980  on  a  regular  basis  and  the  data  are  available  from 
D'Appolonia.  At  present,  the  instrumentation  is  not  being  moni¬ 
tored  on  a  regular  basis. 


2.4  Other  Investigations. 

No  other  formal,  investigations  have  been  performed  on  this 
facility  subsequent  to  its  completion. 


2 . 5  Evaluation. 

Comprehensive  engineering  and  construction  data  are  available 
sufficient  to  indicate  the  structure  was  formally  designed  and 


constructed  in  accordance  with  accepted  modern  engineering  prac¬ 
tices.  Monitoring  of  the  instrumentation  was  initiated  during 
construction,  but,  was  terminated  in  October  1980,  shortly  after 
reservoir  fill-up.  Reactivation  of  the  monitoring  program  is 
recommended  until  it  is  determined  that  steady  state  conditions 
have  developed  within  the  embankment. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General .  The  general  appearance  of  this  project  indi¬ 
cates  the  dam  and  its  appurtenances  are  currently  in  good  condi¬ 
tion. 


b.  Dam.  Observations  made  during  the  visual  inspection 
indicate  the  dam  is  in  excellent  condition.  No  evidence  of  slough¬ 
ing,  erosion,  excessive  settlement,  animal  burrows,  or  signs  of 
maintenance  neglect  were  observed  (see  Photographs  1  and  2).  Wet 
areas  were  observed  at  several  locations  along  the  downstream 
access  berm  (see  Photograph  5);  however,  the  condition  could  be  the 
result  of  infiltration  of  the  rock  shell  from  overnight  rains. 
Review  of  PennDER  files  indicated  that  the  condition  was  observed 
previously  and  was  described  as  "numerous  point  seeps".  Discus¬ 
sions  with  the  engineer  and  review  of  available  piezometer  data  did 
not  indicate  clearly  the  source  of  this  condition.  Seepage  and/or 
abutment  leakage  is  visible  at  several  other  locations  as  indicated 
on  the  field  sketch  contained  in  Appendix  A  (see  "Heritage  Reserva¬ 
tion  Dam,  General  Plan  -  Field  Inspection  Notes").  None  of  the 
observed  seepage  is  considered  significant  at  this  time. 

c.  Appurtenant  Structures. 

1.  Dike.  Based  on  visual  observations,  the  dike  is 
considered  to  be  in  excellent  condition  (See  Photographs  9  and  10). 
No  evidence  of  sloughing,  erosion,  seepage  through  the  downstream 
dike  face,  settlement,  animal  burrows,  or  signs  of  maintenance 
neglect  were  observed.  Wet  conditions  were  observed  along  the 
downstream  dike  toe  (see  Photograph  11).  However,  this  is  probably 
the  result  of  discharge  through  the  horizontal  finger  drain  system 
and  is  not  considered  to  be  significant. 

2.  Service  Spillway.  The  service  spillway  drop  inlet, 
reinforced  concrete  riser  and  outlet  impact  structure  appear  to  be 
in  excellent  condition.  No  cracks  or  signs  of  weathering  were 
observed  on  the  exposed  concrete  surfaces  of  the  structures.  No 
evidence  of  corrosion  was  observed  on  exposed  metal  surfaces  (see 
Photographs  6  and  7 ) . 

3.  Emergency  Spillway.  Visual  observations  indicate 
that  the  emergency  spillway  is  in  good  condition  (see  Photographs  3 
and  4).  Numerous  leaks  (s  50  to  60  gpm)  were  observed  emanating 
from  the  bedrock  foundation  through  which  the  channel  is  cut.  At 
present,  the  observed  condition  is  not  considered  to  be  signifi¬ 
cant. 
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4.  Reservoir  Drain.  The  reservoir  drain  is  reportedly 
functional  and  in  excellent  condition.  The  control  gate  was  not 
operated  in  the  presence  of  the  inspection  team;  however,  it  re¬ 
portedly  will  be  opened  in  the  fall  in  order  to  lower  the  reservoir 
prior  to  the  winter  season. 

d.  Reservoir  Area .  The  general  area  surrounding  the  reser¬ 
voir  is  comprised  o£  moderate  to  steep,  heavily  forested  slopes. 

No  signs  of  slope  distress  were  observed. 

e.  Downstream  Channel .  The  channels  immediately  downstream 
of  both  the  dam  and  dike  are  characterized  as  steep  and  set  in 
narrow  valleys  with  steep  and  heavily  forested  confining  slopes. 

The  two  streams  converge  less  than  2.2  miles  below  the  dam.  About 
1.6  miles  further  downstream,  Little  Sandy  Creek  flows  through  the 
community  of  Gibbon  Glade,  Pennsylvania.  According  to  a  downstream 
inundation  map  prepared  by  D'Appolonia  (see  Figure  10)  as  part  of 
the  "Emergency  Warning  System  and  Evacuation  Plan"  for  this  facil¬ 
ity,  as  many  as  17  separate  structures,  including  homes  and  small 
businesses,  could  be  affected  by  an  embankment  breach.  It  is 
estimated  that  approximately  50  lives  could  be  affected  by  such  an 
event.  As  a  result,  the  hazard  classification  is  considered  to  be 
high. 


3.2  Evaluation. 

Based  strictly  on  visual  observations,  the  general  condition 
of  the  facility  is  considered  excellent.  Various  wet  conditions 
are  associated  with  the  dam  and  dike,  but,  for  the  most  part,  are 
considered  to  be  minor  deficiencies  requiring  regular  observation 
rather  than  immediate  remedial  attention. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure  . 

Heritage  Reservation  Dam  is  essentially  a  self-regulating 
facility.  Excess  inflow  passes  through  the  service  spillway  and 
into  the  discharge  stream.  Inflows  in  excess  of  the  capacity  of 
the  service  spillway  are  stored  and/or  discharged  through  the 
emergency  spillway.  Under  normal  operating  conditions  the  reser¬ 
voir  drain  is  closed  between  the  months  of  December  through  Septem¬ 
ber.  Planned  operating  procedures  call  for  the  drain  to  be  opened 
each  October  1  in  order  to  draw  down  the  reservoir  approximately  10 
feet  to  winter  pool  at  elevation  2086  feet.  The  drawdown  is  in¬ 
tended  to  provide  the  opportunity  for  repairs  and  other  work  neces¬ 
sary  to  maintain  the  recreational  areas  surrounding  the  reservoir. 
The  drain  is  to  be  re-closed  in  early  December  of  each  year  in 
order  to  assure  full  pool  by  the  following  May.  No  formal  opera¬ 
tions  manual  is  available. 


4.2  Maintenance  of  Dam. 

The  facility,  as  designed,  requires  only  limited  maintenance 
which  can  be  performed,  as  needed,  by  the  Heritage  Reservation 
maintenance  staff.  No  formal  maintenance  manual  is  available. 


4.3  Maintenance  of  Operating  Facilities. 
See  Section  4.2  above. 


4.4  Warning  System. 

A  formal  plan  entitled  "Emergency  Warning  System  and  Evacu¬ 
ation  Plan,  Heritage  Reservation  Dam  and  Reservoir,  Permit 
No.  2679605,  Wharton  Township,  Fayette  County,  Pennsylvania",  dated 
November  1,  1979,  is  available  from  both  the  PennDER  and  the  owner 
(see  Figure  10). 


4.5  Evaluation. 

The  facility  is  designed  to  be  self-regulating  and  requires 
minimal  maintenance.  A  formal  emergency  warning  system  is  avail¬ 
able.  In  addition,  a  brief  "Schedule  of  Operations"  is  contained 
in  the  original  design  report,  dated  May  1979.  Both  of  the  above 
should  be  incorporated  into  a  formal  operations  and  maintenance 
manual  which  should  also  include  a  formal  schedule  of  maintenance. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

A  complete  hydrologic/hydraulic  analysis  as  prepared  by  the 
design  engineer  is  available  from  PennDER  files.  The  files  contain 
all  pertinent  discharge  rating  curves  and  storage  capacity  curves 
for  the  facility,  as  well  as  all  appropriate  hydrograph  and  routing 
data. 


The  service  and  emergency  spillways  were  designed  such  that 
the  100-year  flood  (4.25  inches  rainfall  in  6  hours)  would  pass 
through  the  service  spillway  without  engaging  the  emergency  spill¬ 
way,  and  such  that  the  PMF  event  (24.2  inches  rainfall  in  24  hours) 
would  pass  without  overtopping  the  dam  and  appurtenant  dike.  The 
PMF  inflow  and  outflow  hydrographs  were  developed  using  the  Dam 
Safety  version  of  the  HEC-1  computer  program  developed  by  the  U.s. 
Army,  Corps  of  Engineers,  Hydrologic  Engineering  Center,  Davis, 
California.  The  SCS  loss  rate  procedure  and  dimensionless  unit 
hydrograph  options  were  employed  in  the  HEC-1  analysis. 

Due  to  difficulties  encountered  in  the  excavation  of  the 
emergency  spillway  channel,  revisions  were  made  to  the  original 
design,  such  that  the  width  of  the  channel  was  reduced  from  225 
feet  to  125  feet.  Consequently,  the  design  top  of  dam  elevation 
was  raised  from  2106  feet  to  2108  feet,  in  order  to  accommodate  the 
PMF  event  without  overtopping. 


5.2  Experience  Data. 

The  facility  was  completed  in  November  1979  and  the  emergency 
spillway  has  yet  to  discharge. 


5.3  Visual  Observations. 

On  the  date  of  inspection,  no  conditions  were  observed  that 
would  indicate  the  spillway  could  not  perform  satisfactorily  during 
a  flood  event,  within  the  limits  of  its  design  capacity. 


5.4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the  proce¬ 
dures  and  guidelines  established  by  the  U.S.  Army,  Corps  of  Engi¬ 
neers,  Baltimore  District,  for  Phase  I  hydrologic  and  hydraulic 
evaluations.  The  hydrologic  and  hydraulic  design  calculations 
pertaining  to  the  sizing  of  the  dam  and  the  service  and  emergency 
spillways,  contained  in  the  design  reports,  were  evaluated  in  order 
to  ensure  compliance  with  the  recommended  guidelines. 
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5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  ( SDF ) .  In  accordance  with  the 
procedures  and  guidelines  contained  in  the  National  Guidelines  for 
Safety  Inspection  of  Dams  for  Phase  I  Investigations,  the  Spillway 
Design  Flood  (SDF)  for  Heritage  Reservation  Dam  is  the  Probable 
Maximum  Flood  (PMF).  This  classification  is  based  on  the  relative 
size  of  the  dam  (intermediate),  and  on  the  potential  hazard  of  dam 
failure  to  downstream  developments  (high). 

b.  Results  of  Analysis.  The  service  and  emergency  spillways 
at  Heritage  Reservation  Dam  were  designed  to  accommodate  the  PMF 
prior  to  embankment  overtopping.  The  service  spillway  consists  of 
a  standard  SCS  reinforced  concrete,  drop  inlet- type  riser  struc¬ 
ture,  connected  to  a  36-inch  diameter,  reinforced  concrete  outlet 
conduit.  The  emergency  spillway  consists  of  a  trapezoidal  shaped 
channel  cut  in  rock  at  the  right  abutment. 

According  to  data  contained  within  the  design  report,  under 
PMF  conditions,  the  peak  inflow  into  the  reservoir  was  approximately 
25,160  cfs.  The  resulting  peak  outflow  was  about  10,610  cfs, 
corresponding  to  a  maximum  reservoir  elevation  of  approximately 
2107.9  feet,  or  0.1-foot  L  ^low  the  top  of  the  dam.  The  spillway 
discharge  rating  curves,  storage  capacity  curves,  and  the  HEC-1 
summary  input  and  output  are  provided  in  Appendix  D. 


5.6  Spillway  Adequacy. 

Since  the  reservoir  and  spillway  system  at  Heritage  Reserva¬ 
tion  Dam  are  capable  of  accommodating  the  PMF  (SDF)  without  over¬ 
topping  of  the  dam  and/or  dike,  the  spillway  system  is  deemed 
adequate . 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 

a.  Dam.  Based  on  visual  observations,  the  dam  is  considered 
to  be  in  excellent  condition.  Construction  photographes  and  re¬ 
ports  indicate  the  facility  was  well  constructed.  The  source  of 
the  wet  areas  along  the  downstream  bench  could  not  be  determined 
based  strictly  on  observations  and  available  piezometer  data. 
Consequently,  a  regular  program  of  instrumentation  monitoring  and 
observation  is  considered  necessary  in  order  for  any  changes  in 
existing  conditions  to  be  recorded  and  evaluated. 

b.  Appurtenant  Structures. 

1.  Dike.  The  dike  was  also  observed  to  be  in  excellent 
condition.  Ponding  observed  at  the  downstream  toe  is  likely  due  to 
discharge  from  the  horizontal  finger  drain  system  and  is  not 
considered  to  be  significant  at  present. 

2.  Service  Spillway.  Concrete  structures  (riser  and 
impact  basin)  associated  with  the  service  spillway  were  observed  to 
be  in  excellent  condition.  No  cracking,  spalling  or  other  types  of 
concrete  deterioration  were  evident. 

3.  Emergency  Spillway ♦  The  emergency  spillway  was 
observed  to  be  in  good  condition.  Substantial  seepage  was  noted 
throughout  the  discharge  channel .  The  channel  is  primarily  cut 
into  resistant  sandstone,  and  therefore,  the  seepage  is  not  con¬ 
sidered  to  be  a  detriment  to  its  operation. 


6.2  Design  and  Construction  Techniques. 

Design,  as-built  and  construction  reports  confirm  that  the 
facility  was  designed  and  constructed  in  accordance  with  accepted 
modern  standards. 


6.3  Past  Performance. 

Discussions  with  the  owner’s  representative  and  engineer 
indicate  the  facility  has  performed  adequately  since  its  comple¬ 
tion. 


6.4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1  and  may  be  subject  to 
minor  earthquake  induced  dynamic  forces.  The  design  report  indi- 
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cat«s  the  facility  was  designed  to  resist  expected  earthguake 
induced  dynamic  forces. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Safety.  The  results  of  this  investigation  indicate  the 
facility  is  in  excellent  condition. 

The  size  classification  of  the  facility  is  intermediate  and 
the  hazard  classification  is  considered  to  be  high.  In  accordance 
with  the  recommended  guidelines,  the  Spillway  Design  Flood  (SDF)  is 
considered  to  be  the  PMF  (Probable  Maximum  Flood).  Results  of  the 
hydrologic  and  hydraulic  analysis  indicate  that  the  facility  is 
capable  of  passing  and/or  storing  the  PMF  without  overtopping  the 
dam  or  dike.  Consequently,  the  spillway  is  considered  adequate. 

b.  Adequacy  of  Information.  Tne  available  data  is  consid¬ 
ered  sufficient  to  make  a  reasonable  Phase  I  assessment  of  the 
facility. 


c.  Urgency .  The  recommendations  listed  below  should  imple¬ 
mented  immediately. 

d.  Necessity  for  Additional  Investigations.  No  additional 
investigations  are  considered  necessary  at  this  time . 


7.2  Recommendations /Remedial  Measures. 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  formal  manuals  of  operations  and  maintenance 
to  ensure  continued  proper  care  and  regular  maintenance  of  the  dam 
and  its  appurtenances. 

b.  Observe  the  wet  conditions  along  the  downstream 
embankment  bench  at  the  main  dam  and  along  the  downstream  toe  of 
the  dike  in  all  future  inspections,  specifically  noting  any  turbid¬ 
ity  and/or  changes  in  flow  rate.  In  addition,  resume  the  program 
of  instrumentation  monitoring  (piezometer  and  settlement  movement 
readings)  until  steady  state  conditions  develop  and  it  can  be 
concluded  that  the  facility  is  functioning  as  designed. 


APPENDIX  A 

VISUAL  INSPECTION  CHECKLIST  AND  FIELD  SKETCHES 
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INSTRUMENTATION 


RESERVOIR  AREA  AND  DOWNSTREAM  CHANNEL 
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Piezometers  and  settlement  monuments  are  monitored  at  present  by  D’Appolonia. 
MONITORING  SYSTEMS  The  most  recent  available  readings  were  taken  in  October,  1980. 


CHECK  LIST 
ENGINEERING  DATA 
PHASE  I 
(CONTINUED) 


GAI  CONSULTANTS,  INC. 


CHECK  LIST 

HYOROLOGIC  AND  HYORAUUC 
ENGINEERING  DATA 


NDIID#  PA-01142 
PENNDER  ID#  26-101 


SIZE  OF  DRAINAGE  AREA: _ 5.8  square  miles. _ 

ELEVATION  TOP  NORMAL  POOL  2096.0  STORAGE  CAPACITY:  5300  acre-feet. 

ELEVATION  TOP  FLOOO  CONTROL  POOL  -  _ STORAGE  CAPACITY: 

ELEVATION  MAXIMUM  DESIGN  POOL  _  _  ~  _  STORAGE  CAPACITY: _ I 

ELEVATION  TOP  CAM:  2108.0  STORAGE  CAPACITY:  8800  acre-feet. _ 


SPILLWAY  OATA 

CREST  ELEVATION'  2096.0  (service);  2098.0  (emergency). 

TYPE:  SCS-type  riser  (service) ;  rock-cut  trapezoidal  channel  (emergency) . 

CREST  LENGTH:  Orifice  opening  (service);  126  feet  (emergency). 

CHANNEL  LENGTH:  N/A  (service)  ;  430  feet  (emergency;  crest  to  downstream  toe) 
SPILLOVER  LOCATION:  Near  embankment  center  (service);  r^ght  abutment  (emergence 
NUMBER  AND  TYPE  OF  GATES:  None. _ 


OUTLET  WORKS 


TYP£;  36-inch  diameter  reinforced  concrete  outlet  conduit. 


LOCATION:  Base  of  riser  structure. 


ENTRANCE  INVERTS: 


2058.0  feet. 


EXIT  INVERTS:  2044.0  feet. _ 

EMERGENCY  DRAWDOWN  FACILITIES:  4- foot  by  4- foot  slide  gate  that  controls 

flow  through  a  3-foot  by  4-foot  opening  on 
the  upstream  face  of  the  riser  tower. 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None-  _ 

LOCATION:  _ 


RECOROS:  _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Emergency  spillway  has  reportedly 

not  discharged  to  date. 
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APPENDIX  F 


GEOLOGY 


Geology 

Heritage  Reservation  Dam  is  located  in  the  Allegheny  Mountain 
section  of  the  Appalachian  Plateau  physiographic  province  and  lies 
about  4  miles  south  of  Farmington,  Pennsylvania.  The  site  is 
situated  between  2  of  the  major  northeast  to  southwest  trending 
anticlines  typical  of  the  section,  Chestnut  Ridge  to  the  west  and 
Laurel  Hill  to  the  east.  More  specifically,  the  site  is  located  on 
the  western  flank  of  the  Laurel  Hill  Anticline.  Strata  exposed 
along  the  crest  of  Laurel  Hill  are  generally  Devonian  and 
Mississippian  in  age,  whereas  along  the  flanks  of  Laurel  Hill,  the 
strata  are  generally  Mississippian  and  Pennsylvanian  in  age.  In 
the  vicinity  of  the  dam  and  reservoir,  hilltops  and  upper  valley 
walls  commonly  contain  strata  of  the  Conemaugh  Group,  whereas  the 
lower  valley  walls  and  valley  floors  are  underlain  with  strata  of 
the  Allegheny  Group,  which  are  middle  to  lower  Pennsylvanian  age, 
respectively. 

The  Laurel  Hill  Anticline  has  a  strike  of  approximately  N30°E 
locally.  Strata  underlying  the  steeper  flank  of  this  structure 
have  a  maximum  dip  of  approximately  12  to  15  degrees  to  the  north- 

W3St. 

Because  the  folds  in  this  area  are  asymmetrical  in  nature,  the 
rock  strata  along  the  western  boundary  of  the  site  have  a  strike  of 
about  N35°E  and  a  dip  of  about  3  percent  (1. 5-2.0°)  to  the  north¬ 
west;  whereas  along  the  eastern  side  of  the  site  the  rock  strata 
strike  at  about  N52°E  and  dip  at  approximately  0.6  percent  (0.5 
degree)  to  the  northwest. 

The  following  discussion  regarding  rock  fracturing,  ground- 
water,  topography  and  surface  soils  in  the  immediate  vicinity  of 
the  dam  has  been  taken  from  D' Appolonia ' s  "Design  Report". 

"In  addition  to  the  gentle  folding,  the  limited 
amount  of  stress  to  which  the  rocks  have  been  sub¬ 
jected  has  resulted  in  fracture  zones  constituting 
permeable  conduits  for  groundwater  movement.  The 
fracture  zones  are  generally  oriented  N2°w,  N78°E, 
and  N50°W,  and  are  nearly  vertical. 

The  site  topography  in  the  vicinity  of  the 
proposed  dam  consists  of  asymmetrical  valleys  with 
the  west  slopes  being  steep  and  the  east  slopes 
being  gently.  This  topography  is  a  direct  result  of 
the  past  uplifting  and  folding  of  bedrock  and  subse¬ 
quent  erosion  and  dissection  by  rainfall  runoff. 

Tha  surface  slopes  vary  from  0.25  tc  0.50  percent 
along  ghe  valley  floor  to  approximately  60  percent 
along  che  hillsides. 

The  soils  of  this  uplar  area  have  been  formed 
from  weathering  of  the  bedrc  materials  which 
include  sandstone,  siltston.  nd  shale.  The  thick¬ 
ness  of  the  soil  overburden  v  ies  from  as  little  as 
2  to  3  feet  to  as  much  as  (  to  3  feet  with  the  thin 
overburden  typically  overlying  the  sandstones  and 
the  thicker  overburden  generally  overlying  the 
shales.  The  soils  are  generally  residual  silts  and 


clays  of  low  plasticity  and  are  often  sandy  and 
contain  rock  fragments,  depending  upon  the  parent 
rock  stratum  from  which  they  have  been  weathered. 
Clay  content  generally  ranges  from  approximately  10 
to  30  percent  by  weight  and  can  be  as  high  as  approx 
imately  50  percent  in  isolated  areas.  The  silt 
content  of  the  soils  typically  ranges  from  approxi¬ 
mately  18  to  40  percent  by  weight;  the  sand  content 
generally  ranges  from  20  to  50  percent  by  weight; 
and  the  gravel  content  generally  ranges  from  about  1 
to  5  percent  by  weight.  Natural  water  contents  are 
typically  between  12  and  18  percent,  but  can  be 
higher  in  isolated  areas.  A  more  detailed  discus¬ 
sion  of  the  on-site  soils  and  subsurface  conditions 
at  the  dam  site  are  presented  in  Section  4.0." 
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Predominantly  eandatonaa  end  ronglomer- 
ntea  with  thin  ahalea  anc  Cnala;  aoma  cotita 
mineable  I  oca  Up. 


Scale 


8  10  MILES 
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GEOLOGIC  MAP  OF  PEIIH3  YL  VAN I A  PREPARED 

r,Y  commonweal th  of  pemna.  cept.  of  internal 
AFFAIRS,  DATED  1960,  SCALE  1"  =  GMIlES 
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